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On the Factors which Affect the Possibility of Error

in Man-machine Communication

Yoshiro SAKAI and Hideo NOYAMA

Abstract

The issue of error in man-machine communication is already reported, based on experimental data.

The experiment on a personal computer was conducted for the examination of human catastrophic

behaviors.

After the previous report, the analyses of variance were carried out for those experimental

outcomes in order to clarify the factors which have some effect on the phenomenon concerned. The
purpose here is to describe those analyses in detail. Seven factors are examined, and the results of the
analyses show three of them affect the response of a subject.
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Table 1 Two-way experimental layout with the subjects as A class and the patterns

as B class.

AN B B, B, B, B, Bs Total | Average
A, 4.9 3.4 3.5 6.6 3.5 21.9 4.38
A, 7.6 4.6 5.0 3.0 5.2 25.4 5.08
A, 7.0 4.3 5.4 4.3 4.6 25.6 5.12
A, 3.0 3.1 2.8 3.9 4.4 17.2 3.44

Total 22.5 15.4 16.7 17.8 17.7 90.1

Average 5.63 3.85 4.18 4.45 4.43 4.51

Table 2 Analysis of variance table for the data given in Table 1
Square | Freedom | Variance F, Fa)
A class 9.3 3 3.1 2.07 | 5.95 3.49
B class 7.2 4 1.8 1.2 5.41 3.26
Error 18.51 12 1.5 a=1 | a=5
Total 35.01 19 (%) (%)
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Table 3 Two-way experimental layout with the
window widths as the A factor and the
modes of symbol layout as the B factor.

ANB B, B, B, Total | Average

A, 16.4 10.4 16.0 42.8 14.3

A, 8.8 8.4 10.5 27.7 9.23

A, 4.0 4.2 8.7 16.9 5.63

Total 29.2 23.0 35.2 87.4

Average 9.73 7.67 | 11.7 1 9.7

Table 4  Analysis of variance table for the data given in Table 3 .

Square | Freedom | Variance F, F(a)

A class 112.8 2 56.4 15.5 6.94 18.0

B class 24.8 2 12 .4 3.42 6.94 18.0

Error 14.5 4 3.63 a=>5 a=1

Total 152.1 8 (%) (%)
WY ETHE, Thbb, 5L25TIEY 12 Foig Table 5 Test on the difference
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ANB B, B, B, Total | Average

A, 7.4 7.0 2.5 16.9 5.63
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Table 7 Analysis of variance table for the data given in Table 6 .
Square | Freedom | Variance F, F(a)
A class 55.8 1 55.8 16.91 98.5 18.5
B class 37.2 2 18.6 5.64 | 99.0 19.0
Error 6.6 2 3.3 a=1| a=5
Total 99.6 5 (%) (%)
Table 8 Two-way experimental layout with the combinations of symbols used as the A factor and the
numbers of trials as the B factor.
rA ~.B B, B, Bs B, Bs Bs B, Bs B, Bio Total | Average
A 58.3 61.5 | 54.5 37.5 50.0 | 28.6 16.7 | 28.6 16.7 0.0 352.4 35.2
A, 44.4 | 50.0 | 37.5 | 37.5 16.7 0.0 16.7 0.0 0.0 0.0 | 202.8 20.3
Total 102.7 | 111.5 | 92.0 75.0 66.7 | 28.6 33.4 | 28.6 16.7 0.0 555.1
Average | 51.4 | 55.8 | 46.0 | 37.5 | 33.4 | 143 16.7 | 14.3 8.35 | 0.0 27.8

Table 9 Analysis of variance table for the means of the levels of the

A factor in Table 9 for which the null hypothesis was

rejected.
Square | Freedom | Variance I, Fla)
A class 1119 1 1119 14.37 10.56 13.6
B class 6861 9 762.3 9.79 5.35 6.54
Error 701 9 77.89 a=1 a=0.5
Total 8681 19 (%) (%)

Table 10 Test on the difference between the
means of the levels of the B factor in
Table 9 for which the null hypothesis
was rejected.
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Table 11 Test on the difference between the means of the levels of the B
factor in Table 9 for which the null hypothesis was rejected.

TrialNo. | 1 | 2 | 3 | 4|5 |6 | 7] 81910

) _

2 Al -
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